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ARIZONA DEPARTMENT 

E NVI RO N M  ENTAL QUAL. ITY 
OF 

11 10 West Washinmn Street Phwntx, Arizona 85007 
fnnct Napoliano 

Cwemor 

Jauary 20,2004 

Ms. Alexis Strauss, Director 
EPA Region IX, Warm Division 
75 Hawthorne Street (WR-X) 
San Fmciaco, CA 94105 

Dear Ms. Shuss: 

(602) 771-2300 ww.adeq.state.ax.us 

PAGE 02/04 

613;! "7'1 4528 P.02 

Pursuant to Section 208 of the Clean Water Act and40 CFR 130,6(e), I ceaifL that the 208 Plan 
Amendment for the Palo Verde Utilities Company, L.L.C. is consbtent With both the State of 
Arizona's and the Central Arizona Association of Governqentsm Water Qudity Management 
Plans. 

As the Governor's designee for the State's Water Quality Management Program, X hemby 
transmit this amendment to EPA h r  review. 

Sincerely, 
, '  

cc: Cheryl McOovern, Water Division, EPA Region IX, (WTR4) 
Edwina Vogan, Watershed Management Unit, ADEQ 

k 

Northern Regional Office 
1515 Past Calor Avenue . Suile I: Flagstaff, AZ 86004 

Southern Regional OFlicrr 
400 West Congress Sbfet = Suite 433 T w o n ,  Az 85701 

tm) 779.031 3 (520) 628-6733 



PINAL COUNTY 
BOARD OF SUPERVISORS 

LIONEL D. RUE,  District I 
Mammoth 

SANDE SMITH, District 2 
Apache Junction 

JIMMIE B. KERR, District 3 
Casa Grande 

November 4,2003 

Ms. Maxine Leather 
Executive Director 
Central Arizona Association of Governments 
271 Main Street 
Superior, Arizona 85273 

Et2 
NU” 2 1 2003 

STANLEY D. GRIFFIS, W.D. 
County Manager 

Dear Ms. Leather, 

Pinal County has reviewed the plans for the Palo Verde Utilities Company. We concur with their efforts 
and recommend CAAG proceed with the public 208 Amendment process. 

.- 
I 

SDGhp 
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Full Sections I Partial Sections 
I 

i 13, 14,15 

13, 14, 15, 16, 17, 20, i 18, 19,25,27,29, 
21,22, 23,24,26,35 i 34, 36 

I 

1.0 OVERVIEW 

Township Range 

4 South 2 East 

4 South 3 East 

The report is an amendment to the CAAG 208 Area Wide Quality Management 
Plan and will provide planning information on the expansion of the existing Water 
Reclamation Plant (WW) and service area for Palo Verde Utilities Company. The 
praposedplant is located one and a half miles east of Arizona Highway 347 (Maricopa 
Highway), and is one quarter of a mile south of the Gila River Indian Community. The 
25 square mile service area is in the Maricopa area. Most of the service area is north 
of the Union Pacific Railroad, south of the Gila River Indian Community, and extends 
about six miles west and seven miles east of Arizona Highway 347 (Maricopa 
Highway). See Exhibit 1. 

I 

19,29,30,3 1,32 i 18,20 
I 

i l  

A CAAG 208 Plan Amendment for Palo Verde Utility Company was approved 
in September 1997. That plan included a 300,000 GPD aerated lagoon followed by 
mechanical plants up to a capacity of 2.25 MGD. The service area included the 
Rancho El Dorado Project and an additional 3750 dwelling units within 3 miles. 

~ 

4 South 4 East 

5 South 3 East 

The proposed service area in general encompasses approximately 25 square 
miles with an estimated 71,600 home sites, golf courses, open space and parks, 
schools, and some commercial areas. Maximum flow for the WRP at build out is 13.0 
MGD. The WRP will utilize a sequencing batch reactor process that will be built in 

irrigation of golf courses, parks, lakes or discharged into the Santa Cruz Wash about 
one mile south of the Gila River Indian Community. 

1 phases to accommodate development. The plant effluent will be reclaimed for 
1 

4 
) 

I 

r I 

\ The boundaries of the planning area are shown in Exhibit 2. Following is a list 
of the Sections in the 25 square mile sewage management service area: 

I I 4Y5, i 6, 8,9, 10, 15 5 South 4 East 
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2.0 BACKGROUND AND SUMMARY 

Currently Palo Verde Utilities Company, L.L.C. (the Company) has a 300,000 
gpd aerated lagoon plant servicing the Rancho El Dorado project. The lagoons are 
currently treating flows of approximately 200,000 gallon per day. The lagoons will be 
converted to emergency effluent storage. The Company has obtained an Aquifer 
Protection Permit (APP# 105228) for a new 2.25 MGD facility of which the first 1 
MGD plant is under construction and is expected to be operational in October, 2003. 
This is the first phase of the proposed 13.0 MGD facility described in this 208 
Amendment. The WRP site is laid out to accommodate the existing and all hture WRP 
expansions in the northwest quarter of Section 13, T4S, R3E.(See Exhibit 3) 

The original 208 Amendment anticipated growth west and south of the Rancho 
El Dorado. The Plan states, " .... additional residential development will occur within 
a 3 mile radius to the west and south of the Rancho El Dorado development. To serve 
this future area development, the water utility may increase its delivery and storage 
capacity and the sewage utility may increase the size of the central treatment facilities 
to a total treatment capacity of 2.25MGD. This is based on 1.5 MGD for the Rancho 
El Dorado project and an allowance of .75 MGD for the additional expansion of the 
existing plant during Stage IV, making a total plant capacity of 2.25 MGD." See 
Exhibit 2. 

The original 208 Amendment was needed to provide service for Sections 13,14 
and the eastern portion of Section 15 up to John Wayne Highway in T4S, WE. This 
area was included in the current Certificate of Convenience and Necessity( CC&N) for 
service to the Rancho El Dorado subdivisions. The Company has applied for an 
expansionof the CC&N from the Arizona Corporation Commission (ACC) for adjacent 
properties within the proposed 25 mile service area. See Exhibit 4. 

Effluent is currently used to irrigate farm land in Section 13, T.4S., R3E. The 
new 1 MGD plant and future expansions will be producing A+ effluent which will be 
used to irrigate The Duke Golf Course and other developments nearby. (See Exhibit 
5 )  The Company has applied for a AZPDES Permit which will be used when flows 
exceed reuse requirements. 

Z:\AlljobsZC\Palo Verde\208Amendment\208Plan-September2003.wpd 
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3.0 SERVICE AREA 

Currently, the 25 square mile planning area is mostly agricultural in nature with 
multiple ownerships. The Company wastewater management facility serves the 
Rancho El Dorado development and will be serving several proposed developments in 
Sections 15, 21,22, and 23 of T4S, R3E. Please see Exhibit 4 extension of CC&N 
currently being considered by the Arizona Corporation Commission. 

The 387 Improvement District wastewater treatment plant is located in the 
northwest quarter of Section 28, Township 4South, Range 3 East, about 5 miles from 
the Palo Verde facilities. The planing area for 387 Improvement District is located in 
Sections 25, 27,28,33, 34, and 36of Township 4 South, Range 3 East; Sections 21, 
28, and 34 of Township 4 South, Range 4 East; and Sections 2, 3, 11 and 12 of 
Township 5 South, Range 3 East of the Gila and Salt River Base and Meridian, Pinal 
County, Arizona. The plant is expected to begin operations in 2004. See Exhibit 2. 

The water company serving Rancho El Dorado is the Santa Cruz Water 
Company, L.L.C. (SCWC). SCWC also has a request before the ACC to increase its 
CC&N to conform to the Company’s CC&N area. See Exhibit 3. There are no other 
ACC certificated areas in the proposed planning area. 

4.0 PROJECT POPULATION AND WASTEWATER FLOWS 

The Company began sewer service to the Rancho El Dorado development in 
1999 with a 0.3 MGD aerated lagoon wastewater treatment plant. The aerated 
lagoons plant is soon to be replaced by a new 1 MGD wastewater treatment plant 
expected to be in operation October 2003. New plant expansions will be added as the 
planning area develops and flows increase. Provisions have been made to expand to a 
13.0 MGD if necessary. Current wastewater flows have averaged 160 GPD per 
dwelling unit. 

Table1 shows the project service area flows and population for each Section of 
the planned area based on 2 10 GPD per dwelling unit which is based on 1 60 GPD from 
each home and 50 GPD from commercial and school flows. 
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Table 1 I 
Palo Verde Utilities Company Service Area 
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Section Dwelling Units Population 

35 2,240 5,600 

36 860 2.150 

GTA Engineering, Inc. 
CAAG 208 Water Oualitv Plan Amendment - Palo Verde WWTP 

Projected Average Daily Flow 
(GPD) 

470,400 

180.600 

September 12, 2003 
Page 5 

18 1,120 1 2,800 I 235,200 

19 

20 

30 

29 

31 

2,240 5,600 470,400 

1,120 2,800 235,200 

2,240 5,600 470,400 

2,240 5,600 470,400 

2,240 5,600 4 7 0,4 0 0 

I 
Township 5 South, Range 3 East I\ I I I 

2,240 5,600 470,400 32 

280 I 700 I 58,800 

6 

5 

4 

It Township 5 South, Range 4 East 
~ ~ ~~ 

1,400 3,500 294,000 

2,230 5,575 468,300 

2,240 5,600 470,400 

8 

9 

10 

~ 

840 2,100 176,400 

1,960 4,900 4 1 1,600 

1,120 2,800 235,200 

800 I 2,000 

TOTAL 62,082 I 155,205 13,037,220 

The wastewater flow projection for the service area is approximately 13.0 MGD. 
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5.0 PROPOSED WASTEWATER TREATMENT PLANT 

The existing lagoon wastewater treatment plant site is located in the Northwest 
quarter of Section 13, T4S, R3E in the Rancho El Dorado development 1,000 feet 
south of the Gila River Indian Community, Arizona, and about 1 $4 miles east of SR- 
347, Pinal County. The existing aerated lagoons will be closed when the new 1 MGD 
plant becomes operational and will be utilized for effluent storage. Current sewage 
flows are approximately 200,000 GPD and the new plant will have a design capacity 
of 1 MGD, for the first phase with an ultimate facility capacity of 13.0 MGD. The 
location of the plant is shown in Exhibit 3.  

Constructionimpacts for each new addition to the WWTP will be minimal. The 
site has been laid out to accommodate the expansions by use of common walls when 
possible. Yard piping and pump stations are sized to accommodate full build-out and 
tomaintain all construction activities within the WWTP site. The site is master-planned 
to allow the construction of new phases with minimal interference with operations. 

Operationalimpacts will be minimal. Chlorineusage will be eliminated with the 
activationof the UV disinfection system. Spent ultraviolet (UV) lamps will be disposed 
by returning to the manufacturer for proper disposal. Oils and grease collected from 
equipment maintenance will be stored in secure containers until they are picked up by 
an approved grease and oil recycler. The diesel fuel tank has a retention wall around 
the slab to prevent any spills flowing to the groundand contaminating the groundwater. 
Spent charcoal used for odor control will be collected by the supplier and re-generated. 

The new plant will be enclosed and include odor control. The plant will have full 
noise, odor and aesthetic control. The ADEQ setbacks for the facility will be 350 feet 
(AAC Rl8-9-B20 1 -I) 

Influent sewage will be pumped into the headworks where screening, grit 
removal, and flow measurement will occur. Screenings and grit will be removed, 
dewatered, and disposed ofat a landfill. Secondary treatment will include BOD, and 
TSS removal andnitrificatioddenitrification for nitrogen removal. The treatment plant 
is a sequencing batch reactor that provides biological treatment with nitrification, 
dentrificationand clarification in one tank. The effluent will be decanted into a surge 
tank and then pumped to a tertiary filter (automatic backwash sand filter) followed by 
disinfection using UV lamps. Excess sludge will be wasted to an aerobic digester where 
it will be stabilized to a Class B sludge and de-watered using a belt press. Ultimate 

Z:\AlljobsZC\Palo VerdeVO8ArnendmentV08Plan-Septernber2003.wpd 
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sludge disposal will be to a landfill or permitted land application. See Exhibit 7 for a 
process flow diagram. 

6.0 EFFLUENT MANAGEMENT 

The treatment plant facilities will treat the sewage to a “Class A+” effluent 
quality for irrigation of golf courses, recreational lakes, parks and landscaping. An 
effluent distribution system is planned so projects can utilize effluent for recreational 
lakes and landscape irrigation. A water balance shows that the available agricultural 
land can handle flows to 1 MGD. Irrigation will be shifted from the agricultural land 
to landscaping, lake use, and golf course irrigation as these facilities develop. When the 
Section 24 (T4S, ME) land is retired from agriculture, the excess flows, which will 
occur during portions of the winter months, will be discharged to the Santa Rosa 
Wash, see Exhibits 5 ,  which runs north through the Rancho El Dorado Project. The 
Company has applied for an AZPDES Permit. The permit application is for 2.25 
MGD, the flow rate of the existing 208 plan and will be increased when this plan is 
approved. Discharge will occur one mile south of the Gila River Indian Community 
boundary. The wash discharges into the Santa Cruz Wash which then meets with the 
Gila River, about 17 miles north of the discharge point. The effluent will be denitrified, 
tertiary treated and disinfected prior to release into the receiving wash and will exceed 
the water quality requirements for the Santa Cruz River. 

7.0 REQUIRED PERMITS 

ADEQ has been advised of this 208 Amendment Application by letter dated May 
7,2003. (See Attachment B) 

Following is a summary of the permit requirements that are required for the 
wastewater management facility. 

7.1 Aquifer Protection Permit (APP) 

The State Aquifer Protection Permit (APP) Program was established by the 
EnvironmentalQuality Act (EQA) and is primarily designed to regulate facilities 
that may discharge to an aquifer. An individual APP permit is required for all 
new wastewater treatment plant facilities and all such facilities must be 
constructed and operated to meet the greatest degree of discharge reduction 
achievable. The company has an Aquifer Protection Permit (APP# 105228) 

Z:MlljobsZC\Palo Verde\208AmendmentVO8Plan-Septernber2003 .wpd 
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which allows for the facility to expand and operate up to 2.25MGD. When the 
WWTP is expanded, the APP will be modified to correspond with other permits. 

7.2 

7.3 

7.4 

7.5 

Effluent Reuse Permit 

Type 2 Reclaimed Water General Permits are required for direct use of 
reclaimed water which includes irrigation of The Duke Golf Course, use in the 
community lakes, and irrigation of landscaping. Permit applications are in 
process for the proposed reuse areas. 

Section 208 Plan Amendment 

In accordance with Section 208 of the Clean Water Act, an Areawide Water 
Quality Management Plan was prepared for the Central Arizona Association of 
Governments (CAAG). The Water Quality Management Plan has continually 
been updated through several Plan Amendments and updates. This document 
will serve as the 208 Water Quality Plan Amendment for the Company. The 
Central Arizona Association of Government (CAAG) is a designated Areawide 
Water Quality Management Planning Agency for Pinal and Gila Counties. 

AZPDES Permit 

An AZPDES permit for discharge into the Santa Rosa Wash has been prepared 
and submitted to ADEQ for review and approval on May 5,2003. 

Sludge Management 

Part 503 of the Clean Water Act and Chapter 9, Title 18, of the Arizona 
Administrativecode specifies the quality of sewage sludge that may be applied 
to land, distributed and marketed, placed in a sludge disposal facility, or 
incinerated in a sewage sludge incinerator. The sludge generated at the 
proposed wastewater treatment plant will be stabilized and dewatered and then 
disposedof at an operating sanitary landfill certified by the ADEQ to handle and 
dispose of sludge fi-om wastewater treatment plants. Protection of the 
groundwater at the landfill location will be provided by the landfill facility. 

Z.\AIl~obsZCValo Verde\208Amendment\208Plan-September2003 wpd 
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The closest landfill accepting sludge for disposal is: 

Butterfield Station Municipal Solid Waste Landfill 
99" Avenue, one mile north of Highway 238 
Mobile, Arizona 

Operated by: Waste Management, Inc. 
2425 South 40th Street 
Phoenix, Arizona 85034 Phone: (602) 256-0630 

7.6 

7.7 

7.8 

Waste Management, Inc. has agreed to accept sludge from the Company's 
wastewater treatment plant at Butterfield Station Municipal Solid Waste 
Landfill. The life expectancy of the landfill is forty (40) to fifty (50) years. 

An AZPDES Storm Water Pollution Prevention Permit will be required for the 
entire project including the treatment plant site work. The contractor for the 
facilities is responsible to obey all AZPDES Permit regulations relevant to 
construction sites to prevent surface water and groundwater contamination. All 
hazardous materials and potential pollutants shall be stored onsite in appropriate 
storage areas which are constructed to contain any spills or runoff of hazardous 
materials. Retention basins, silt traps, and other sediment barriers are to be 
provided at the site to filter sediment from storm water runoff leaving the site. 
The contractor shall keep the site clean and have covered dumpsters on site 
which are emptied regularly. 

Local Floodplain and Drainage Regulations 

The Santa Rosa Wash bisects the Rancho El Dorado project. The wastewater 
treatment plant is located approximately one mile east of the Santa Rosa Wash 
and is out of the 100-year floodplain. 

Construction Permits (404/401 permits) 

There are no non-point issues related to the wastewater treatment plant. If an 
issue does occur, the contractor will be required to obtain the necessary permits. 

Air Quality Permit 

An Air Quality Permit will be obtained from Pinal County. 

f Z:MlljobsZC\Palo Verde\208Arnendment\208Plan-September2003 wpd 
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8.0 CONSTRUCTION 

The ultimate plant wastewater flow is approximately 13.0 MGD. All flows are 
from existing and new residential developments within the service area. Construction 
of the 1 MGD plant began in January 2003. Additional phases will be added to 
accommodate the future growth. Build out is expected to take 20 years, with 
completionprojected for 2023. The contractor for the construction of the new 1 MGD 
wastewater treatment plant is Aquatec, Inc. Severn-Trent Services is under contract 
to operate and maintain the WWTP. 

The new treatment units will be built in increments of 1, or 2 MGD units. As the 
flows increase, it may be cost effective to increase the unit capacity constructed. All 
infrastructureand discharge lines will be sized for ultimate flows. Some process units 
like odor control, solids de-watering, and generators will be sized to multiple phases. 
Construction will follow non-point source requirements to control stonnwater runoff. 
Below is a table which shows a preliminary schedule of treatment plant expansions. 

I 

~ 

Table 2 
Palo Verde Utility Company 

~~ 

I 13.0 I[$SMlllionI[ 
Total: $65Million 

Z:\AlljobsZC\Palo Verde\208AmendmentVO8Plan-September2003.wpd 



GTA Engineering, Inc. September 12,2003 
CAAG 208 Water Quality Plan Amendment - Palo Verde WWTP Page 11 

9.0 ENVIRONMENTAL IMPACTS/$ENEFITS 

area: 

0 

The wastewater treatment plant for the developments will provide benefits to the 

Centralizedwastewater treatment will be provided, reducing the potential 
for groundwater contamination from overuse of septic tanks with leach 
fields in the area. 

, e 

The treated effluent from the wastewater treatment plant will be used to 
irrigate the golf courses and other open area facilities. 

The expansion of the wastewater treatment plant will allow the area to 
accommodate growth in an environmentally safe manner. 

The development of new communities will fulfill a growing demand for 
affordable homes in high quality master planned communities, while retail 
uses within the community will provide an increased tax and employment 
base for Pinal County. 

The mechanical plants will meet aquifer water quality standards. Plant 
will be enclosed and have odor control. 

The golf course and landscaped areas will use best management practices 
to prevent pollution of the groundwater. 

10.0 FINANCIAL INFORMATION 

Palo Verde Utilities Company, L.L.C. is owned 1% by Phoenix Utility 
Management, L.L.C. and 99% by Phoenix Capital Partners, L.L.C. The Company 
currently has a Certificate of Convenience and Necessity for wastewater service for 
Section 13, 14, and 15, Township 4 South, Range 3 East, as shown in Exhibit 4. The 
Company is in the application process with the Arizona Corporation Commission to 
expand the Certificated Area. 

The Company is responsible for the operation and maintenance of the sewage 
management system in their service area. The Company’s customers will be payng 
user fees based upon fair value as determined by the Corporation Commission. 
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Capacity charges are assessed to the developers to fund the capital investments when 
expanding the WWTP. Effluent re-users will compensate the Company for treatment 
and delivery costs. The Company will fund the plant construction. Any portion of 
pipelines and interceptors constructed within a development by a developer will be 
conveyed to the Company under a main extension agreement. 
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Sequencing Batch Reactor 
(using SAM Aeration - Mixing Equipment) 

Process Design Report 

IEShappert Drive. Rocldord, IL 61115 

This AquaTec, he. Engineered System R e p o r t  has been exclushely prepared for: 

PfOjeCk PaloVerde Utili& Company W e  1 1.0 MGD Treabnent Plant 

Date: 07/25/02 

Report prepared by: Richard (Dd)  Ryan, P.E., 0.E.E 

Nde: This report is submitted subjed to the Mowing mnditiohs: 

hualec. hc. (Agualec) provides he enclased In- and accompanying data and l l v s b a t i ~  based upon our 
undwshnding dinformrdion conveyed to us by your verbal and/oc w&enbansmission d information. This data is relative to the 
general a p p l i i  ofcettain processesand equipment and coobcts. VariaMes can change. and their associated details may 
require he need to adjust pra’~ss  functioos cy require changes in the size and type of wipment used; and therehe, sane design 
assumptionsandmathemabcs ~ used in mcdets may need to be adjustedfordnal apprwal. k is our intent to present lhii dah to be 
as accurate as possible fw edmating pwposes. Howevec. unless an apprcrJed purchase ader to AquaTec is weriaying such 
hfwnath as his. and unlesssuch infamation is M e d  as a condition to aspcificpurchasewder.with all details +design 
confirmed and approved by rnualec, then all infom\ation mntaned . herein must be carsidered preliminary. w7erwise. AquaTec 
assumes no responsibiliry la the validity of neithec lhii data IW b a@cation. Aqualec assumes no responsibility for any rabifi 
resulting from any party using hiis data T h i  i n M o n .  since ii is the prcduct d AquaTec’s confidential and proprietary business 
rescurces is to be considered property d AquaTec and exclusive foc use a distribution only as approved by winen apptwal d 
AquaTec. It is nd to be rdeased for review by o( to any third parties vrimout Aqualec’s Mitteo apprwai. 

. 
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. General Design Notes: 

Pre-SBR treatment system 
Mechanically cleaned bar screen with 1/4' opening will be provided. 

Flow equaruation 
No Pre-SBR flow equaliikm Wn(s) used in this design. 
Post-SBR Flow equal+don basin(@ usedjn thii design. 
A past flow equilhim basin is wed prior to W disiofection. 

Neutralbation 
Neutralization is reccmmended ahead of the SBR reactor if the pH can fall outside 
6.5 - 8.5 for dwation that MI adversely effect the treabnent p r o ~ e s ~ .  

Raw wastewater inlet screening and grit removd 
A rrinimUm d w s e  bar screening (m-mrn 1-inch opeoings) is reODmnended 
ahead d the SBR reactot. And, grit removal hexi d the SBR reactor, Hmle not 
mrmhtory, is recommended. Equipment danage from these issues are ncl 
covered under AquaTa, Inc. waranty. 

Daily flow parameters for SBR basii shing 
Unless otherwise indoded in the caiculatfons shown in this repat the entire days 
flow is assumed to be generated over a 24-hour period. 
A peak flow of  2.5 MGD has been included in this desii. 

Oxygen supply provided by Aeration 
125 Ibs.jO.Jb of BODs applied is pr&ded m the aeration system design for this SBR System 

Nm utilization 
Ntogen utilizah will be based up a uptake rate Ot 12.0 (N:BOD,), unless otherwise 

owen requirements it will be noted. Where n i t r i i  is required, it wiU be assumed 
that suffk-mt alk&n-@ &sts OT will be pr&ded as needed. 
The SBR has been sized with sutfx5emt MCRT to dlcw denitrification. 

noted. n ndi fw us*w appr i  TKN for nutrient s&ce is used in the caludatias f a  

Phosphorus 
Some phosphorous may be r d  in the SBR system by M r y  uptake. 

Conbd panel and process design logic 
This SBR system is an 'Engineered Process Design' d must imporate the use oi 
specifii logic mtrds, some d which may require use d complters and/- PLC units. 
AqwTec, Inc. has used state d the art design logic and cornparents fa the oontrols 
used and they require specific sign4 and VO compatibility. M d  feed units, Row 
meters, lwel and sequencing dynamics we all unitized together to =sure a high b e l  
of control and &fluent quality. This control system is an htegrd pat d the SBR system 
and must be furnished by AquaTec, Inc. for system integrity. 

Equipment 
Equipment c b e n  is based up00 process requirements, induding basin geuneby 
wastewater type, depth, aeration and rnidng requirements. flows. temperature 
considerations and a k t  d other parameters that each indi4uaJ unit eqressq 
as a need to fii or interact with the vvhde system. Any subsMutiOns made that changes 
the propxed equipment can have coosidetable effect other equipment items a the 
engineered process itself. No substitub'ons should be considered withcut AqwTec, Inc. 
giving written approval after carefully evaluating the overall effect and its resuk 

Continu ed.... 
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Basic SBR System Design Influent Parameters 

Totd design f l ~ - - - -  
BODS &id--- 

Ammonia nitrogen onflue+----- 

Temp of SBR basin (deg C): 

Nitrogeo uedii applied (io o+ 

Winter liquid Terry--- 

Summer liquid Temp-- 
SBR System jcbsiie - 
Barometric Pressure @ EleMtiorr- 
Alpha Miue for aeration 
Beta value fa wastewater- 
Residual D.O. to mainkin in SBR- 
SBR jbhsiie oocrsction factw- 

3,785 rn’fday 

1,137 Kg BODJQV 

1,137 Kg SSIday 

1.00 mgd 

300 mgn 

300 mgn 

45m - 
5msn 

15 OC 

2,502 Ibs BODJday 

2,502 Ibs SSlday 

27 OC 

1200 ft amsl 
14.07 pia 
0.05 
0.95 
2.00 mgil 

0.582 (adjusts aaator clean wet o* transfer rate to field cmmiwls) 

7.70 mgh, 0, saturation in dean watw 
365.8 rn amsl 
727.6 mmHg 

SBR Reactor Details (with process conttd seqoence~) 

Number of SBR rea3ors used-- 
Hydrauric retmtim time-------- 

. Number d cydeslday&sin--- 
Aeratim hours per cycle------ 
Madmum Equid depth in SBR- 

Decant flow r&e----- 
Number of M e r s  per t u s i i  

Decant liquid level &--- 

2 basin(s) h SBR System 
29.07 hours (dl SBR aeratia, basins) 

5 at Initid Program Sekticm 
20 10.0 hours totd aeratki-i timebasidday 

2200 f t  6.71 m 
1.11 m 

2,941 gpm at Initid Program flow 11.13 m’m 
3.63 ft at Aw. Design Flow 

1 (g-. with a u t d c  contrd &, unless otherrvise nded) 

Fdd pogrammaMe SBR process mtrd sequencing pameters furnished vdh prqxsed system 
(Minutes) 

Static F i h  per PRGM 
Mied F 1 1 b p e r W  
Reaet fill pec PRGM 
R- per PRGM 
Settle-- per PRGM Typicdly settling does not exceed 6O.O-nrinutes 
Decant-- p” PRGM 
Sludge Draw-----  pet PRGM 
Idle--- per PRGM 

TyPiCany htrodwch d raw influent without mbdng oc aerath 
Typicdlymidng mlywith inboductia, d rawinRueot 
T)picdly introduCtia, d raw influent with awafh  and IC&&NJ 

Typkdly aeratia, znd d n g  withan introdoction d raw influent 

Typically decanting does not exceed 120-minutes 
TypicauY waste sludge draw otl does no( meed 3O-minutes 
N o r d  to mubpk basin SBR‘s ( h e  option vaies, can be used ekewhere) 

. 

lhe minimum operating depth for each SBR at average f low conditioos will be 12.9’ liquid depth 
The maximum cpefating depth lor ead SBR at ayerage f low conditions will be 16.6‘ liquid depth 
The maximum opetating depth for each SBR at peak flow conditions will be 22‘0‘ liquid depth. 

Contin wd.... 
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S B R  Reactor Aeration Basin Size and Type Details 

Oxygen supplied per SBR reactor 

ACFM air supplied per SBR reactor 
Maximurn SBR blwuer pressure. 
SBR b k  e f f i -  
Highest blcnw inlet Temp---------------- 
Estimadd blowec discharge Temp-- 
Blower BHP required per SBR r&or---- 
SAM Aetata - Mixer BHP requiredEBR- 
The SBR basin aeration - nixing power level i5: 

SAM + Mower (air) equipment---- 
The air flow. cfm/looO cu. f t  - 
Totd ‘cycle W powet (Hp/day)BBR/day-- 

SAM aerata - mixer equipment -- 

2,331 Ibs OJday 
97.1 b O& 

1,739 dm 
10.20 psg 
80.00 percent 

115 % 
235 O F  

95.6 Hp 
49.7 Hp 

82.6 Hp/migak 
240.5 Hp/miUgak 

21.5 d n J d  
71.6 Hp 

1,060 Kg OJW 
44.1 KgO+ 
49.2 m’m 

0.703 Bar 

46 OC 
113 OC 

71.3 kW 
37.1 kW 

16.3 Wm” 
47.4 wm” 
21.6 LIIVKI” 
53.4 kw 

2 SBR Reactor basin@), sized  it^ f d h ,  used in this system desgn. 

The SBR reactor basin(s) for this de 
SBR reactor basin Width is: 
SBR reactm basin length iS: 
Liquid depth in SBR k 
Freeboardaboveliiicluidis: 
The vdume d each basin is:’. 
D m t ( d e . s g n M d m p )  is: 
Peak Flow Decartt L e d  Drop is: 
Oesgn MLSS concentration is: 
Design mean celi residence time: 
Design FoodlMicroorganism ratjo: 

Organic Mi in aeration b i n :  
Sludge yield (waste) per daylbasi: 

sign Will be square. 
40.00 ft 

22.00ft -. . 
92.00 n 

605,550 gd 
3.63 n 
9.08 n 

-mgA @ 
26.9i days. MCRT 
0.077 F/M 
15.45 lb/ B O D W  

2.00 ff 

12,000 gdlday 

1219 rn 
28.04 m 
6.71 m 
0.61 m 
2292 m3 
1.11 m 
2.77 m 
0.8ovss = 3200mgnmivss 

0.25 KgBOOJrn’ 
45.4 rn’lday @ 1.0% sdii 

The above dues are at average flow c c n d h  d 1.0 MGO. The WLSSyd decrease akmg with h e  
F/M ratio at peakflowconsrtionS. Theorganic Wing wi i  decreaseat peak flow conditions as well. 
A minimum of 20 days MCRT (sludge age) is required to achieve goaj nitrification and d e n W i .  

Aeration Supply Mormation C Details for Each SBR Basin 

clean water aeratoc o* transfer 25% (at STD Temp. & Alt for SBA desigo) 

Note: Blowec L SAM BHP Values above are ’on-line’ power levek required during SBR react operation. 
ActuaI biower and SAM equipment sizes will be chosen by cqvrentional shes available hat are 
closest to the sue shown. Equipment powec M i n g  k set very dose to required power d u e s  
shown above by drive designs. 

The tatd ‘cyde 6me’ power (Hp/day)lSBRlday is the equivdent steady sMe power on line that 
each SBR basin’s aeration and r d n g  equipment demands. R is the power consumed per day fa 
aeration and mixing which is determined by the SBR prxess mtrd program set by the PLC. 
This calculaks to a powec c c n s w h  d 1282.1 kW-Hours/Dayfcr each,SBR basin. 

TWO (2) 25 Hp SAM units will be installed in each SBR basin-and can be operafed ai 10 to 25 Hp by VFD. 
At the aver- liquid depth of 14.7‘ at average How conditioos the bl-will draw only 7.0 pig and 
approximately 67.0 BHp. At peak flow conditions at 22 liquid depth, 10.2 psQ the blowers draw 95.6 6Hp. 
At avwage f)ow conditions the totd SBR energy used is (67149.7) X 2 X 0.416 = 97.1 BHp continuous. 

Continued. ... 
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SBR -Aerobic Digester - Process Design Parameters 

For Aerobic Digester jdsiie conditions. the same conditions used for the SBR are applied. 

The number d Aerobic Digester basins used is 
The sludge flow to each digester-- 
Each digester basin volume is-- 
The influent sludge mcmirdon-- 1.00% W-AS. @ 
The Ibs 0, applied per Ib VSS- 
The VSS applied per basinIda-- 
The precent VSS reduction est- 20% vss @ 
The gal d i i t e r  s d i  wasted-- 10,560 gavday @ 
The gal supernatmt dischwged- 

1 
24,000 gdlday 

240,000 gd 

1.30 IiJiIb 
1,201 Wday 

13.440 gd/day 

Aerobic Digester Aeration Basin Size and Type Details 

The number of Aercbic Dmtec basins used is 1 
The digester basim(s) foc this desqn will be rectinguhr. 
The digester basin width is: 18.00 it 
The digester basn lenglh is: 82.00 ft 
Liquid depth in the digester is: 22.00 ft 
Freehoard h liquid is: 
Thevdumed ead, basin is: 

200 n 
240.000 sd 

90.9 m’lday 

80% volatile SS 
2.86 K& 
545.9 Kgday 

908.5 m’ = 10.0 days retention 

240.2 blday = 109.2 Kg/day 
2% sdids = ~lo.~rn’/day 
50.9 m 3 / ~  

5.49 rn 
24.99 m 
6.71 m 
0.61 rn 
909m3 

Aeration Suppiy Information & Details for Each Digester Basin 

clean water aeratoc 0, transfer--- 26% (at STD Temp. 8 Aft Digester design) 

The Ibs O2 applied/Dgester/day- 

The AGFM applied/Disesterlday- 442 drn 
. M&W Digester ~~BsuE---- 10.16 pig 

1,561 IbslOJday 

Digest- Mower efficiency--- 80% 

Eslimated Mower &charge Tewp------ 
Highest b h  inlet Temp-- - 115 OF 

235 OF 
Biowec BHP required per Digester basi- 24.2 Hp 
SAM Aerator - Mixer BHP requirediDigester- 17.7 Hp 
The digester aeratim- mixing powec leve( is: 
SAM aerata - m k  equipment- 93.8 HplmiVgaIs 
SAM +Mower (air) equipment 194.7 Hp/miIJg& 
The air flw. dm/i000 cu. ft. w+-- 13.8 drrv‘mf13 
Tdd Digester Hp p”er (Hp/day)lDiester- 
Total calculated power consumption f a  each Dgesta / Day is 

41.9 Hp 
750.5 

710 KgtOJday 
12.5 m3rn 

0.701 Bar 

46 OC 
113 OC 

18.08 kw 
13.19 kW 

18.5 Wm” 
38.4 Wrn” 

13.78 Wm’  
31.27 kW 

kW-HWn day, 

Note: Blower & SAM BHP values &ove are’on-line’ power levels required during Digester operatiCn. 
Actud blower and SAM equipment sizes Will be chosen by conveotiOnd sizes available thad are 
closest to the size shown. Equipment power loading is set very close to required 
shown above by drive designs. 

dues 

Three (3) 7.5 Hp SAM units will be installed in the aerobic SI* digester with w e  (1) 25 Hp blower delivering 
oxygen to the SAM units. Note that this design is better because the air input to the digester can be throttled and 
even turned off to denitrity and control fi\amentws ndcrorganisrn and c ~ l s a v e  energy requirements. 

Continu ed.... 
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Post-SBR Flow Equaliiation Basin Design Parameters 

The Post-EQ basin minimum storage volume provided will be 

For average design flow: 

Each SBA reactor decant flow is: 2,941 gpm 11.13 m’rn 
Each SBR decant time qice is: 

For peak flow: 
Each SBR reactor decant flcy ti: 
Each SBR decant time cyice is: 64.00 minutes . 

The eqdaaton basin(s) for this design will be rectangular. 
The equalization basin width is: 45.00 ft 13.72 rn 
The equalization basin length is: 74.00 n 2256 m 
Max liquid depth in the EQ basin Is: 3.63 m 
Freeboard above fiquid k: 12.08 ft 3.60 m 

2.92 
1.17 

SBR decant cycles @ aye design flow 
SBR decant c ~ l e s  @ peak fkrw 

34.00 minutes 

_ -  

3,906 gbm 14.79 rn’m 

11.92 ft 

The EQ basii mxking vdumeis. 291,765 gal 1,104 m3 

This b i i  is sized brger and in cunmm-waJl vvith the SBR besins. 
Nde thal the decanter is sized for the peak flow cood~ions at 3910 gpm each. Fa peak flow d i  

SBR System waste sludge pumps, digester waste sludge pumps and sopematant transfer pumps: 

Note: Unkss dfiecwise stated. it k assumed the digester supematant will be pumped to the SBR influent 

SBR waste sludge pumps: 
The w4dwne of waste sludgelsBWday is- 12.m gal 45.4 rn3 
The ‘Cycle time’ pump GPM Raw rate is--- 0.91 rn3m 
The totd dynamic head for this flow rate is--- 9.1 rn 
The BHP required for the flow and head is--- 2.71 kW 
The size pomp selected fw this q + i i  is-- 3.73 kW 

240 9pm 
30.0 A 
3.64 Hp 

5 HP 
2 The number of pumps per SBR basin is---- 

The ‘cyde time‘ power used for sludge waste is-- 54.25 kW-Hours/day/SBR basin 

Aerobic Digester waste sludge pumps: 
The dume of waste sludge&igester/day is----- 
The ’- 6me’ pump GPM Row rate is---- 
The totd dynamic head for thii flow rate is--- 
The BHP required for the flow and head is-- 
The size pump selected for this M ~ a t i O n  is- 
The number of pumps per digester basin is- 
The ‘cyde time’ powec used for sludge waste is--- 

10,560 g d  40.0 m3 
1.056 9pm 4.00 m’rn 
30.0 n 9.1 m 

11.76 Hp 0.70 kW 
15 Hp 11.19 kW 
2 

35.1 1 kW-Hcws/dayldiiest~ 

Aerobic Digester supernatant transfer pumps: 

The d u m  of supern&nVdigester/day is---- 13.440 gd 9 . 9  m’ 
The ‘c.yCte time’ pump G P M  fkw rate - -9pm 1.70 m’m 

30.0 A 9.1 m The tdal dynamic head for this flow rate is-------- 
4.85 Hp 3.62 kW The BHP required for the flow and head is------- 

7.5 Hp 5.60 kW The size pump selected for this application is------ 

The ‘cycle time’ power used for supernatant is---- 
The number of pomp per digester basin 2 

43.40 kW-H ours/day/dgestm 

Rancho El Dorado SBR design 7-25-2002 
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Date: m77/2002 Prepared By: Aichard (Dick) Flyan, P.E., D.EE. 
Project: Pal0 Verde Utilities Company Phase I 1 .O MGD Treatment Facility 

Comments: 

depth of 12.8 and a m a x i m u m  liquid depth of 16.55' at average Row conditions of 1 .O MGD. When the fkw exceeds the 
average by a peak factor of 2.5 times average then the liquid depth for each SBR win rise to the z2 liquid depth and the 
decanl time win be automaticany shifted to 64 minutes in T i  of 34 mhqtes and there dll be no idle time in the cyde. 

This design assumes that during average daily flow mdii  the SBR tanks will run with a miminurn liquid 

Design Parameters: 
i'. 

Select n, the number d Tanks = 
select &, number of cydes/day = 
Select design tank depth, ft = 

3786 1,000,156 gaVday 
300 
45 
.60 (non-biodegradable inert influent sdids) 

15 
4ooo XT, when M L S S  is represented at full tank vdome 
0.06 
0.15 
0.5 Do inhibition coefficient, Mgt  

30 
10 
1 

0.5 
0.1 

2 .  

T, (Settling time. hours) = 
Tw (withdrawal time, hours) = 
T, (Idle time. hours). = 
TS (Static fiU time, hours) = 
TM (Mi  fill time. h r s )  = 
Tw (Read f i U  time. hours) = 
TR (Read time, h r ~ )  = 
TA (Aeration time/qde, h r s )  = 
T~ {Fin time. hours) = 

fSiudgewastedduingidlelime 

1, (Total Cyde Time, hours) = 

f (Decant safety factor) 
TW. (Anoxic reaction time, hours) = 

1) Select SRT tor design = 

2) Determine net hetrotrophic yield 

SVI (M&) = 

Yw = Y /  [1+ K.j (SRT)] = 

2 
5 (must be a whde number) 

16.55 

HWrS Minutes 
0.73333 44.00 Calc pad 
0.56666 34.00 Enter minutes 

0.1ooOO 6.00 Enterhows I 0.271 16.0020 min. 
0.00000 0.00 I 
1.00000 60.00 I 
1.00000 60.00 
2.oooo 120.00 
2.4000 144.00 

10.00 hourslday total aecation time 
12-00 houwday total fiu time 

i2f38.00 288.00 I -0.0006~~nce(minutes) 

1.2 
1 .~OOC~O indudes only static fill 8. mixP time cydes 

30 days 

Rancho E) Daado SBR design 7-25-2002 I 8/22/2002 



1 

3) Determine amount of nilrogen oxidized based upon influent flow (Ignoring the small amount used for growth of nitrifiers) 

Nox = TKN - (Eff. NH, -N) - {F&'&(S, - S)} 

= ( 45 - 1.0 ) - 0.10 ) ( 0.181 ( 300 - 10 11 38-82 MSR 

= 38.82 x 3786 m3/dx 0.001 = 146.98 kg/d 
.- 

4) Determine the volume of h e  aeration basin as follows 
r' 

= [vw(so$) + xt + YNN(N~]Q(SRT) 
X 

Where 

So = Influent BOO,. Mg/L 

& = Ammonia in influent Row oxidized, M g t  
Y, = Net yieM of heterotropic Organisms at design SRT induding endogenous 

decay, gTss/sBOD, removed 
Y, = Net yield d nMying bacteria, gTWgN oxicfped 
X, = Influent norrbiodegradable inerl solids, M g L  

X =Aeration tank mbted liiw concen&ition. M@L 

S = Effluent BOD,, M a  

v=[{( O.lB)( 300.00 - 10.00 )+ 60.00 + ( 0.15 ) (  38.82 )}( 3786)( 30 )y 4OOO 

V =  3340rn' 882.204 gallons total (all tanks) 
441,102 gaVreactor 

Calculate the Tank Sires (each tank) 2 reactorsthmenforthiidesign 
58,971 a~ftlreadof 

Square Tanks 59.69 ftsquare.eact~ 
RoundTanks 67.36 ft 6 i  each 

Detention l ime = (3340 ma/ 3786 m3) 24hrslday = 21.17 boors 

Select Tank Size (feet) 60.5 Square = 453,117 gal.& 366osqfvea= 60,577 
OAound= - gal.& ftltank 

Enter L/W ratio, ie 2 =2:1 2.3 Rectangular = 39.89 Rwide x 91.75 ft rOng = 453.1 17 
galJtank 

5) Calculate the fill vdume 

V,=Q/(" = 3786 / I  5 ) (  2 ) =  378.60 m3 
= 100,016 gaVtank 

13.371 cuftltank 
A H f o r  SelededTankSie- 3.65 f l  level drop at 'Q' design 

Low water level after decant = 16.55 - 3.65 = 1290ftSWD 
V a l  = 0.n9 
V f l r  = 0.221 

6) Calculate the SBR minimum fill volume fraction 

8/Z?POO2 Rancho El Dorado SBR desigo 7-25-2002 2 



.. 
8) Cakulate the eff edive, SRT, 

x 
SRTE = SRT (Tfld 

= 30 ( 2.00 I 4.80 

= 1250days 

.9) Calculate the heterotrophic yield based on effedive. SRTE 

Y, = Y/(l t& SFiTd t (xt/so) 

= [ 0.5 / ( I + (  OM)( 1250 ))I+( 60 1 300 ) 

= ( 0.286 + 0.200) 

Y,= 0.486 

10) Determine the Niiogen oxid~ed 

NO = No -Yw (S&)(FJ - & 

Where 

FN = Nitrogen amtent of biomass, g/g 
NE = EtAuent ammonia mncenlratii, M g t  

= Influent TKN, M@L 

NO= 4 5 - (  0.18 ) (  300 - 10 ) (  0.1 ) ] -  1 

NO= 38.82Mg/L 

11) calcuhle the nitirfying bacteria mass 

X ,  = YNN (NO) CJF(VT) (N3 SRT 

Where X ,  = Nitrifier b i i  coocentration, h4glL 

&= ( 0.15)( 38.82 ) (  0.221 ) (  5 ) (  30 ) 

XN= 19280Mgh 

%MLSS= 4.82% 

12) Calfxiate the available nitrogen for nitrification during the aeration period 

NOo = (NO +NE 1 (VFNT) 

NO,-,= ( 38.82 + 1.0 ) ( 0.221 ) 

h w h o  *ado SBR design 7-25-2002 
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13) Calculate the required time for nitrification 

0.15 1 ( 20 ) f  24 ) TN 5 I{ 0.41 ~n ( 8.79 I 1.0 ) +  ( 8.79 - 1 )) 
( 0.342 ) (  192.80 ) 

TN= 6256 / I 0.342) ( 192.80 ) 

T" = 0.95 hoots 
ok 

14) Calarlate the peAnoxic Nitrogen removal 

A) Determine SDNR and DNO possible during the Anoxic fill period d 

F/M, = ( v f l ~ ) ( W ~ ) ( ~ f l ~ ) W  hrs/d) 

= ( 0.221) ( 0.075 ) ( 0.4 ) ( 24 ) 
F/MA= 0.166 

1.40 hours 

C) Coned for temperature, the SDNR @ 15 deaC = ( SDNR, ) (  er-= 1 0.025 
Where, for this equatkm, 8 = 1 .OS 

D) calcoiate nitrate nitrogen r e d d  during anoxic period 

DNOS = (SDNR) (&}FA(1/24) 

= ( 0.025)( 4Ooo ) (  1-40 ) (  0.042) 

DNO3 = 5.92 M@ 

15) chedc for denitrition 

O'dVd Not = (I-VFFIT) (NO0 - &I - D N 4  

Note: if the right side of the equation is negative, excess denitrificaUon capacity is 
available and NO, is equal to zero. NO, = nitrate nitrogen amcentration remaining 
after pre-anoxic period in M g L  

s. 

O'FNT) NO, = ( I  - 0.221) ( 8.79 - 1.0 - 5.92 

- - 0.15 

Therefore NOl = 0.67 M g L  

rado SBR design 7-25-XQ2 8 N 2 M ) Z  4 
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, ' 16) Detennine the effluent nitrate nitrogen concentration 

I 

I 
I 

N&= NO0 + NO! - NE 

= ( 8.79 + 0.67 - 1.0 ) 
I 

NO€ = 8.46 Mgh. 
_. 

_ -  17) Determine nitrogen removal percent 

% R ~ a l =  K - N E  - NO4 100& 

= [ (  a)-( 1.0 1 - (  8.46 ) ] (  100 / 45 ) 

= 78.98 %Removal 

18) Calcuhte the denitrification rate for a post-anoxic period of 10 minutes after aeration 

DNR = F ( % ) W N ~ ~ N T ) ~ ~ T ) ( ~ E ~ )  

Where 
DNR = denitrification rate, M a - h r  

F = fraction of biological respiration rate Using nitrate instead of oxygen 9/g. 0.5 

DNR= ( 0.5) ( 0.06 ) (  0.18 / 0.49 ) (  ) ( 0.042) 

- - 1.84  MgL 

Therefore, the a d d i i  nitrate removed is then 

DNR (-r& = ( 1.841( 1.40 1 
- - 2.57 Ms/L 

19) Detennine effluent nitrate nitrogen concentration induding d e n i h  

N& = NO€ - I(DNR)CFdI 

= ( 8.46) ( -  2.57 ) 

- - 5.89 My?. 

% Removal= 84.70 %. including denitrification 

20) tktennine the total nitrogeo cooceotration io the effluent 

R J = , N E t  NO, 

E.O.F. 

>- 
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August 30,2002 

Existing Influent Lift Station 

Diameter (feet) 
Area (it?) 
Maximum Liquid Depth (feet) 
Minimum Liquid Depth (feet) - - . 
Working Volame (gallons) 
Pump No. 1 Capacity (Flygt 3201 - 35Hp)* 
Pump No. 2 Capacity (Flygt 3201 - 35 Hp)* 

_. 

8 
6.3 

14.1 
1.58 

588.1 
2,100 gpm @ 50 ft. 
2,100 gpm @ 50 ft. 

* Existing pumps Will be modified to meet the Peak Hour Demands 
of 2.5 MGD 

Headworks’ 

Screen Capacity (GPUIMGD) 4,200/6.0 

Effluent Filtration System 

Filter Type Gravity Traveling Carriage - 2 
Filter Media Type 1 lmm sand - 12 in. 
Number of Units 2 
Number of CellsAJnit 40 
Filtration Area per filter (SF) 360 

2.0 
Filtration Flow Rate @ Peak Flow (g~dft.~) 4.0 
Backwash Flow Rate (gpm) 180 
Backwash as % Throughput (“A) 0.75% 
Total Backwash Volume/Day (gallons) 7,500 

Filtration Flow Rate @ Average Flow ( g p d f t ? )  

W Disinfection System 

W Type LOW Pressure - High Intensity 
Number of Banks 3 
Capacityhnit @ 100 mj/cmA2 (65%) 555 
Number of Lampshank 40 
Rating of Lamp (wattsflamp) 165 
Total Kw installed 20 
Average Kw During Operation 13.2 
YO of Total Capacity @ Maximum Monthly Day Flow 66.7 

This process unit is sized to handle the future average daily flow of 3.0 MGD and peak flow o f  6.0 MGD I 
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August 30,2002 

Emuent Clear Well 

Length (ft.) 
Width (ft.) 
Maximum Liquid Depth (fi-) 
Mini~num Liquid\Depth (ft.) _ _  - -  - 

Total Volume'(gal1ons) 

Sludge Production' 

Design Sludge Yield Factor 
Pounds Dry Solids/Day from Secondary 

Treatment @ SYF = 0.80 
Volume of WASIday @ 10,000 MISS (gallons) 
Pounds of Dry Solids/Day M e r  Digestion 

Sludge Dewatering System 1 

Type 
Number of Units 
Size of Unit 
Average loading Capacity (gpm) 
Pounds of Dry Solids to press per day 
Gallons of Sludge to press per day 
Design % Solids in Feed 
Design % Solids in Cake 
Total HOUTS of OperationlDay 
Total VoIume of Sludge to Disposal (cy/day) 

51 ft. 6 in. 
1 1  ft. Oin. 

22 ft. 
7 ft. 

93,223 

0.80 
6,004 

72,000 
4,803 

Belt Filter Press 
1 

1.5m 
90 

4,803 
28,797 

2.0 
20 
5.3 

11.4 

Polymer Requirements' 

Design Polymer Requirements 15 

Estimated Polymer Usagemay 36 
Gallons of Emulsion Polymer Required/ 16.4 

Gallon of Dilution WaterDay 3,290 
Polymer Injection Requirement (gallondhour) 3.1 
Dilution Water Requirements (gallons/hour) 602 

(lbs. Polymer/Ton Dry Solids) 

Day @ 25% Active 

'This process unit is sized to handle the future average daily flow of 3.0 MGD and peak flow of 6.0 MGD 
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GTA ENGINEERING, INC. 
Consulting Engineers 

1990 W. CamelbackRd., Suite 401 
Phoenix, Arizona 8501 5 

e-mail: gta@gtaengineering.com 
TEL (602) 246-7759 FAX (602) 246-7645 

May 7,2003 

Asif Majeed 
Arizona Department of Environmental Quality 
1110 West Washington Street 
Phoenix, AZ 85007 

Re: Palo Verde Utilities Company WWTP 
APP NO. P-103558 

Dear Mr. Majeed: 

Palo Verde Utilities Company is submitting a 208 Amendment to CAAG that includes an 
expansion to its current service area to include the area as shown on Figure 1, located in Township 
4 South, Range 2,3, and 4 East and Township 5 South, Range 4 East of the Gila and Salt River Base 
and Meridian, Pinal County. 

The wastewater treatment plant will be expanded in phases to accommodate development 
in the service area. The existing APP (not yet signed) is for a flow rate of 3.0 MGD. 

Palo Verde Utilities understands that expansion to their system will require the following 
permits: 

1.  Individual APP Modification 
2. 
3. 

Reuse Permits for each effluent customer 
AZPDES for any surface discharge 

The 208 Amendment will be submitted to CAAG and ADEQ in June, 2003 for review. 
Design of the management system will be based upon sound engineeringprincipleslle entire project 
is expected to be completed in the year of 201 1 with a wastewater treatment capacity of 9.0 mgd. 

Z:\AlljobsZCiPalo Verde\208Amendrnent\letterRe-208plan.wpd 

. 
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ARIZONA DEPARTMENT 
OF 

ENViRONMENTAL QUALITY 
11 10 West Washington Street Phoenix, Arizona 85007 

(602) 771 -2300 - www.adeq.stace.az.us 

;rmuaty 20,2004 

Ms, Alexis Stmuss, Director 
EPA Region IX, Water Division 
75 Hawthorne Street (WR-1) 
Sar~ Fmncieco, CA 94 105 

Dear Ms. Strauss: 

Pursuant to Section 208 of the Clean Water Act and 40 CFR 130,6(e), I certify that the 208 Plan 
Amendment f i r  the Palo Verde Utilities Company, L.L.C. is consisht with both the State of 
An'zona's and the C e n t 4  Arizona Association of Governments' Water Qudity Management 
Plans. 

As the Governor's designee for the State's Water Quality Management Program, I hereby 
tx-a~smit this amendment to E A  for review. 

Sincerely, 

DGector 

cc: Cheryl McQovenn, Water Division, EPA Region IX, (WTR-4) 
Edwina Vogan, Watershed Management Unir, ADEQ 

Northern Regional Office Southern Regional Offim 
400 West Congress Skeet = Suite 433 - Tucson, Az e5701 15'15 East Cedar Avenue Suite F * Flagstaff, AZ 86004 

L928) 779-0313 (520) 628-6733 



PINAL COUNTY 
BOARD OF SUPERVISORS 

LIONEL D. RUIZ, District 1 
Mammoth 

SANDIE SMITH, District 2 
Apache Junction 

JIMMlE B. KERR, District 3 
Casa Grande 

STANLEY D. GRIFFIS, Ph.D. 
County Manager 

November 4,2003 

Ms. Maxine Leather 
Executive Director 
Central Arizona Association of Governments 
271 Main Street 
Superior, Arizona 85273 

Dear Ms. Leather, 

Pinal County has reviewed the plans for the Palo Verde Utilities Company. We concur with their efforts 
and recommend CAAG proceed with the public 208 Amendment process. 

SDGlrp 

POST OFFICE BOX 827 31 N. PINAL ST. FLORENCE, ARIZONA 85232 PHONE (520) 868-6211 TDD (520) 868-6379 FAX (520) 868-6512 
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Palo Verde Utilities Company, L.L.C. 
CAAG 208 Amendment 

Service Area Legal Description 

October 3,2003 

KEWEDY/JENKS CONSULTANTS 
3101 N. Central Ave., Suite 1470 

Phoenix, AZ 85012 
Tel. 602-274-0886 
Fax. 602-274-0764 

formeriy 

GTA ENGINEERTNG, INC. 



Palo Verde Utilities Company, L.L.C. 
Service Area Legal Description 

October 3, 2003 

LEGAL DESCRIPTION OF SERVICE AREA FOR PALO VERDE UTILITIES COMPANY, L.L.C. 
APPROVED IN 1997 CAAG 208 AMENDMENT 

Ail of Section 13 and 14 Township 4 South, Range 3 East, SRB&M and that portion of Section 15, 
Township 4 South, Range 3 East, SRB&M lying East of the West right-of-way line of Maricopa Road 
(Arizona State Route 347) in Pinal County, Arizona. 

In addition to the above: LEGAL DESCRIPTION OF SERVICE AREA FOR PALO VERDE 
UTILITIES COMPANY, L.L.C. IN THE 2003 CAAG 208 AMENDMENT: 

That portion of Sections 13,14, and 15, Township 4 South, Range 2 East, SW&M lying North of the 
South Right-of-way line of the Mobile Road (Arizona State Route 238) in Pinal County, Arizona. 

That portion of Section 15, Township 4 South, Range 3 East, SRB&M lying West of the West Right- 
of-Way line of Maricopa Road (Arizona State Route 347) in Pinal County, Arizona. 

All of Sections 16,22,23, and 24 of Township 4 South, Range 3 East, SEW&M in Pinal County, 
Arizona. 

All of Section 17, Township 4 South, Range 3 East, SRB&M except for that portion lying South of the 
South Right-of-way line of the Mobile Road (Arizona State Route 238) in Pinat County, Arizona. 

All of that portion of Section 18, Township 4 South, Range 3 East, SRB&M lying North of the Ak- 
Chin Indian Reservation in Pinal County, Arizona. 

That portion of Section 20, Township 4 South, Range 3 East, SRB&M lying North of the South Right- 
of-Way line of the Mobile Road (Arizona State Route 238) in Pinal County, Arizona. 

That portion of Section 21, Township 4 South, Range 3 East, SRB&M lying North of the South Right- 
of-Way line of the Mobile Road (Arizona State Route 238) in Pinal County, Arizona. 

That portion of Section 25, Township 4 South, Range 3 East, S M & M  in Pinal County, Arizona, 
described as follows: 

The Southwest Quarter of the Northwest Quarter of said Section 25, and together with the 
North One-Half of the Southwest Quarter, and together with the Southwest Quarter of the 
Southwest Quarter of said Section 25. 

All of Section 26, Township 4 South, Range 3 East, SRB&M, in Pinal County, Arizona, EXCEPT for 
the West Half of the West Half of said Section 26. 

Kennedy/Jenks Consultants 
I 
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Palo Vet-de Utilities Company, L.L.C. 
Service Area Legal Description 

October 3,2003 

I That Portion of the Northwest Quarter of Section 34 in Township 4 South, Range 3 East, SRB&M, in 
Pinal County, Arizona, being more particularly described as follows: I 

BEGINNING AT THE NORTHWEST CORNER OF SAID SECTION 34; THENCE 
NORTH 89” 24’ 54” EAST, ALONG THE NORTH LINE OF SAID SECTION 34 A 
DISTANCE OF 2,75 1.05 FEET, MORE OR LESS, TO THE NORTH QUARTER 
CORNER OF SAID SECTION 34; THENCE SOUTH 00” 12’ 02” WEST, ALONG 

OF 2,664.95FEET TO THE CENTER OF SAID SECTION 34; THENCE NORTH 

SECTION 3 4  A DISTANCE OF 2,59 1.70 FEET, MORE OR LESS, TO THE 
WEST LINE OF SAID SECTION 34; THENCE NORTH 00” 40’ 29” WEST 
ALONG THE WEST LINE OF SAID NORTHWEST QUARTER 2,663.95 FEET, 
MORE OR LESS, TO THE POINT OF BEGINNING. 

THE NORTH SOUTH MID-SECTION LINE OF SAID SECTION 34 A DISTANCE 

89” 51’ 49” WEST, ALONG THE EAST WEST MID-SECTION LINE OF SAID 

THE BASIS OF BEARING IS THE MONUMENT LINE OF MARICOPA ROAD 
(ARIZONA STATE ROUTE 3471, ALSO BEING THE WEST LINE OF THE 
NORTHWEST CORNER OF SECTION 34, TOWNSHIP 4 SOUTH, RANGE 3 
EAST, USING A BEARING OF NORTH 00” 06’ 23” WEST. 

CONTAINS 159.00 ACRES MORE OR LESS. 

All of that portion of Section 35, Township 4 South, Range 3 East, SRB&M in Pinal County, Arizona, 
lying Souther€y of the South Right-of-way line of the Union Pacific Railroad in Pinal County, 
Arizona, EXCEPT any portion lying within the following described property: 

COMMENCING AT THE SOUTHEAST CORNER OF SAID SECTION 35; 

THENCE NORTH 89 DEGREES 19 MINUTES 10 SECONDS WEST, A 
DISTANCE OF 1971.27 FEET TO THE TRUE POINT OF BEGINNING; 

THENCE CONTINUING NORTH 89 DEGREES 19 MINUTES 10 SECONDS 
WEST, A DISTANCE OF 765.30 FEET; 

THENCE NORTH 01 DEGREE 19 MINUTES 10 SECONDS EAST, A DISTANCE 
OF 1377.37 FEET; 

THENCE SOUTH 27 DEGREES 53 MINUTES 16 SECONDS EAST, A 
DISTANCE OF 1568.23 FEET TO THE TRUE POINT OF BEGINNING; AND 

EXCEPT ALL OIL, GAS AND MINERAL RIGHTS A S  RESERVED I N  
1NSTRUMENT RECORDED IN DOCKET 15, PAGE 70; 

Kennedy/Jenks Consultants Page 2 of 4 



Palo Verde Jtilities Company, L.L.C. 
Service Area Legal Description 

October 3, 2003 

AND EXCEPT ANY PORTION LYING WITHIN THE FOLLOWING DESCRIBED 
PROPERTY: 

COMMENCING AT THE SOUTHEAST CORNER OF SAID SECTION 35; 

THENCE NORTH 01 DEGREE 12 MINUTES 36 SECONDS EAST, A DISTANCE 
OF 77.50 FEET TO THE TRUE POINT OF BEGINNING; 

THENCE SOUTH 89 DEGREES 44 MINUTES 11 SECONDS WEST, A 
DISTANCE OF 660.00 FEET; 

THENCE NORTH 01 DEGREE 12 MINUTES 38 SECONDS EAST, A DISTANCE 
OF 1320 FEET; 

THENCE NORTH 89 DEGREES 44 MINUTES 11 SECONDS EAST, A 
DISTANCE OF 660.00 FEET; 

THENCE SOUTH 01 DEGREE 12 MINUTES 36 SECONDS WEST, A 
DISTANCE OF 1320 FEET TO THE TRUE POINT OF BEGINNING; AND 

EXCEPT ONE-HALF OF ALL OIL, GAS AND OTHER MINERALS AS 
RESERVED IN INSTRUMENT RECORDED IN BOOK 85 OF DEEDS, PAGE 
228. 

That portion of Section 35, Township 4 South, Range 3 East, SW&M lying North of the South Right- 
of-Way line of the Maricopa-Casa Grande Highway in Pinal County, Arizona. 

That portion of Section 36, Township 4 South, Range 3 East, SRB&M, in Pinal County, Arizona 
described as follows: 

The West half of the Northwest Quarter of said Section 36, and 
That portion of the Southwest Quarter of said Section 36 lying North of the South Right-of- 
Way line of the Maricopa-Casa Grande Highway EXCEPT any portion thereof lying within the 
Ak-Chin Indian Reservation. 

All of Sections 19,29,30, 3 I ,  and 32 of Township 4 South, Range 4 East, SRB&M in Pinal County, 
Arizona. 

The West One-Half of Section 18, Township 4 South, Range 4 East, SRB&M in Pinal County, 
Arizona. 

Kennedy/Jenks Consultants Page 3 of 4 
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Palo Verde Utilities Company, L.L.C. 
Service Area Legal Description 

The South One-Half of Section 20 of Township 4 South, Range 4 East, SRB&M in Pinal County, 
Arizona. 

October 3, 2003 

Ail of Section 4 of Township 5 South, Range 4 East, SRB&M in Pinal County, Arizona, 

That portion of Section 6, Townsh'ip 5 South, Range 4 East, SRB&M lying North of the South Right of 
Way Line of the Mancopa-Casa Grande Highway in Pinal County, Arizona. 

That portion of Section 8, Township 5 South, Range 4 East, SRB&M lying North of the South Right of 
Way Line of the Maricopa-Casa Grande Highway in Pinal County, Arizona. 

That portion of Section 9, Township 5 South, Range 4 East, SRB&M lying North of the South Right of 
Way Line of the Maricopa-Casa Grande Highway in Pinal County, Arizona. 

The West One-Half of Section 10 together with the South 33 feet of the East One-Half of said Section 
10, Township 5 South, Range 4 East, SRB&M in Pinal County, Arizona. 

The East One-Half Section 15, Township 5 South, Range 4 East, SW&M in Pinal County, Arizona 
lying North of the South Right of Way Line of the Mancopa-Casa Grande Highway in Pinai County, 
Arizona. 

All of Section 5,  Township 5 South, Range 4 East, SFU3&M except for that portion lying South of the 
South Right of Way Line of the Maricopa-Casa Grande Highway in Pinal County, Arizona. 

That portion of the Northeast Quarter of Section 1, Township 5 South, Range 3 East, SRB&M lying 
North of the South Right of Way Line of the Maricopa-Casa Grande Highway in Pinal County, 
Arizona. 

I Kennedy/Jenks Consultants Page 4 of 4 




